Different modes of action of substance P in the motor control of the feline stomach and pylorus.
In an experimental in vivo model to study gastropyloric motility in the cat a contraction of the stomach and the pyloric sphincter was regularly obtained in animals subjected to electrical vagal nerve stimulation or local intraarterial (i.a.) injection of substance P (SP). Much more infrequently contractile motor responses were recorded at splanchnic nerve stimulation. The contractile effects of SP were sensitive to atropine or local infusion of a SP analogue, (D-Pro2,D-Trp7,9)-SP, indicating that SP activated a final common cholinergic neuron in both stomach and pylorus. However, there seemed to be separate transmission mechanisms in these two regions based on the results of the physiological studies. The vagally induced pyloric contraction was noncholinergic, nonadrenergic, but sensitive to ganglionic blockade (hexamethonium) or the SP analogue, indicating involvement of SP in a peptidergic pathway to the sphincter. The infrequent splanchnically induced pyloric contraction was sensitive to atropine, the SP analogue or ganglionic blockade (hexamethonium) in favour of SP acting on a final cholinergic neuron in this system. On the other hand the gastric contraction, obtained at either extrinsic nerve stimulations or local i.a. injection of SP, was sensitive to atropine or the SP analogue but hexamethonium resistant. These findings suggest antidromic activation of SP-containing axon collaterals of the extrinsic nerves terminating on cholinergic neurons of the gastric wall. When afferent C-fibres of the vagal nerve were selectively activated by local heating, pyloric contraction and gastric relaxation were obtained via vago-vagal reflexes. After cervical vagotomy heating of the distal end of the vagal nerve elicited a gastric contraction, previously demonstrated to be atropine sensitive and hexamethonium resistant, but no pyloric motor response. This suggests that the antidromic activation mechanism was present only in the stomach, not in the pylorus.